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Beta-cell number is limited by the Cdx4 transcription factor
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The zebraﬁsh has been well-established as a model for vertebrate
pancreas development. We have utilized a Cdx4 mutant line to
investigate islet development during early pancreatogenesis. In
previous studies we have shown that Cdx4 is required to correctly
localize the pancreas along the AP axis and to limit β-cell number.
Here we investigate the mechanisms for increased β-cell number in
Cdx4mutants. Potential mechanisms include differential speciﬁcation
of β-cells over other pancreatic cell types, increased proliferation of β-
cells, and decreased apoptosis of β-cells. Preliminary results suggest
that differential speciﬁcation of β-cells is the primary mechanism for
increasing β-cell number in mutants. First, the pdx1-positive domain,
which marks precursors of the endocrine pancreas, exocrine pancreas
and intestine, is expanded in mutants. Thus the endocrine pancreas
domain may be expanded, thereby giving rise to a greater number of
mature β-cells. Second, β-cells may differentiate at the expense of
exocrine cells: mutants have greatly reduced numbers of ptf1a-
positive exocrine cells. Early expansion of the β-cell population may
reduce the pancreatic precursor pool, thereby leaving fewer pre-
cursors available to differentiate into exocrine cells. Third, assays to
detect proliferative insulin-positive cells suggest that newly-differ-
entiated β-cells are not proliferative in wildtypes. In ongoing studies,
we are determining whether the mutant pancreatic precursor pool
has an increased rate of proliferation relative to wildtype. Under-
standing β-cell differentiation is important for understanding how to
derive β-cells from stem cells in vitro.
doi:10.1016/j.ydbio.2008.05.495
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In vertebrates, the inner ear arises from the otic placode. Dev-
elopment of the otic placode requires both intrinsic and inductive
factors. The signaling molecules Fgf3 and Fgf8 mediate the induction
and speciﬁcation of the zebraﬁsh inner ear. fgf3 and fgf8 are expressed
in early mesendoderm as well as the hindbrain and are redundantly
required for otic vesicle formation. In zebraﬁsh, several members of
the T-box family (Tbx) of transcription factors are expressed in the otic
placode. Members of the Tbx2 sub-family (Tbx2/3/4/5) play critical
roles in mammary placode, optic, and heart development. In these
tissues, they are required for the initiation and maintenance of sig-
naling molecules, notably FGFs, BMPs,WNTs, and RA. We have iden-
tiﬁed two paralogous Tbx2 sub-family members (tbx2a/b) that
mediate signaling in preotic cells. These genes act partially redun-
dantly, as disruption of either tbx2a or tbx2b affects otic placode
induction as well as otolith crystal aggregation. We demonstrate that
tbx2a/bmediate early FGF signaling in the otic placode. In this context,
tbx2a/b appear to act in pathways parallel with other early intrinsic
factors necessary for proper otic induction, foxi1 and dlx3b/4b.
Furthermore, knock-down of Tbx2a/b results in a loss of hindbrain
neurons. A similar phenotype with a loss of hindbrain neurons is also
apparent in Fgf24 deﬁcient embryos. We also examine the roles of
tbx2a/b in the regulation of otolith formation.
doi:10.1016/j.ydbio.2008.05.496
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The forkhead domain transcription factor Foxj1 is the master
regulator of the motile ciliogenic program
Sudipto Roy, Hermann Habacher, Xianwen Yu
Institute of Molecular and Cell Biology, Proteos, 61 Biopolis Drive,
Singapore 138673, Singapore
In many tissues, motile cilia induce ﬂuid movement through their
rhythmic beating activity. Dysfunction of motile cilia is a hallmark of
human genetic abnormalities like Primary Ciliary Dyskinesia or
Kartagener syndrome. In the mouse, Foxj1, a winged-helix transcrip-
tion factor, has been implicated in the generation of motile cilia.
However, the mechanism of regulation of Foxj1 expression in ciliated
tissues and its precise role in ciliogenesis have remained unclear. Here,
we show that in zebraﬁsh embryos, foxj1 is a novel target of Hedgehog
signalling in the ﬂoor plate. Loss of foxj1 severely compromised the
assembly of motile cilia which decorate ﬂoor plate cells. Besides the
ﬂoor plate, zebraﬁsh foxj1, like its mammalian homologue, was
expressed in the embryonic node and pronephric duct, and inhibition
of its function also blocked ciliary differentiation in these tissues. We
provide evidence that Foxj1 activates the expression of a constellation
of genes essential for motile cilia formation and function, and that its
activity is sufﬁcient for ectopic induction of motile cilia. These ﬁndings
identify a master regulatory function for Foxj1 in the transcriptional
program that controls the production of motile cilia.
doi:10.1016/j.ydbio.2008.05.497
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FOXA2 controls the identity and morphology of cells within the
medial region of midbrain ﬂoor plate
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Previous work from our laboratory has shown that important
midbrain cell types such as the oculomotor complex and dopaminer-
gic neurons (MDA) depend critically upon the signaling molecule
Sonic Hedgehog (SHH) secreted from a specialized ventral midline
signaling center called ﬂoor plate (FP). Interestingly, midbrain FP can
be divided into medial (MFP) and lateral (LFP) regions on the basis of
gene expression and mode of induction. While SHH is expressed
throughout FP, several developmental control genes (i.e. LMX1B,
BMP7) are exclusively expressed in MFP. However, in vivo blockade of
SHH signaling results in the disruption of LFP, but not MFP. Conversely,
overexpression of SHH is sufﬁcient to induce MFP only along the
midbrain–hindbrain boundary, but never in the rest of midbrain.
These data suggest that MFP requires additional signals for its
speciﬁcation that LFP does not. The winged-helix transcription factor,
FOXA2/HNF3β, is expressed throughout midbrain FP and we have
found that it is sufﬁcient to initiate the entire midbrain pattern,
including MFP. The induction of MFP is accompanied by a robust
increase in MDA neurons, more potent than that observed after
misexpression of SHH. Additionally, FOXA2 also affects cell
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